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(54) Title: INTRAMEDULLARY BONE NAIL 
(57) Abstract 

An intramedullary bone prosthesis is described that can provide for 
the compression of adjacent bone pieces. The bone prosthesis can comprise 
a nail (10) disposed within the medullary canal (25) of a long bone. The 
nail (10) is affixed at one end (13) by a bone screw (26) to a bone piece 
(24). The nail (10) also has a pair of slots (19) which can receive a bone 
screw (27). The bone screw (27) passes through a bone piece (23) and is 
disposed in a block (21) of low friction materia] that is movable relative to 
the naD (10). A threaded plug (17) wihch abuts the block (21) can move 
relative to the nail (10) and so also move the block (21) and screw (27) 
to cause compression of bone pieces (23, 24). A surgical procedure for 
the compression for two adjacent bone pieces using the nail (10) is also 
described. 
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Intramedullary bone nail 

Field of the Invention 

The present invention relates to an intramedullary bone prosthesis 
and more particularly to an intramedullary bone nail that allows the 
5 compression of adjacent bone pieces. 
Background Art 

It is known to insert a bone nail into the intramedullary canal of a 
long bone for the purpose of approximating and holding adjacent bone 
pieces. The bone pieces may be adjacent pieces of a fractured bone or 
10 adjacent pieces of endogenous bone and a bone graft. Such bone nails 

typically comprise an elongate tubular body which may be inserted into the 
intramedullary canal and two or more screws, pins or the like that connect 
each of the adjacent bone pieces to the tubular body of the bone nail. 
Disclosure of the Invention 
15 A problem with conventional intramedullary nails is that the "play" 

in the placement of the screw in the holes in the nail is such that it is 
difficult, if not impossible, to ensure that the bone pieces are urged into 
contact. The present inventors have devised a mechanism enabling an 
intramedullary nail, or like prosthesis, to hold adjacent bone pieces in 
20 appropriate approximation and also in compression. 

The present invention consists in an intramedullary bone prosthesis 
including an elongate tubular body having a longitudinal axis, an elongate 
slot extending through the tubular body transversely of the longitudinal axis, 
which slot can receive a bone engagement means extending transversely of 
25 the tubular body, and displacement means disposed within the tubular body 
to move the bone engagement means, extending through the slot, axially of 
the tubular body. 

In a further aspect, the present invention consists in a surgical 
procedure for the compression of two adjacent pieces in a long bone 
30 comprising affixing one end of an intramedullary bone prosthesis according 
to this invention in contact with a first of the bone pieces, passing a bone 
engagement means through an elongate slot formed in the tubular body 
adjacent the other end of the intramedullary prosthesis and causing the 
displacement means in the tubular body to move the bone engagement 
35 means towards the one end of the intramedullary prosthesis and to cause the 
bone pieces to be urged into contact with one another. 
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While the use of a threaded jSliig is the simplest arrangement of 
displacement means other suitable arrangements could be used. A cam 
mechanism could be used which could be approached for adjustment 
transversely of the prosthesis rather than the axial approach required with 
5 the plug. It would also be possible to provide remotely actuable means such 
as a motor disposed within the lumen of the tube that could be actuated by 
remote control to adjust the force on the bone engagement means, such as a 
screw, nail or the like, disposed in the slot from time to time rather than just 
at the time of the placement of the prosthesis. 
10 In order to reduce the friction between the plug and the bone 

engagement means, which would both typically be formed of stainless steel, 
it is preferable to provide a low friction pad between them. This pad may 
comprise a simple disk of a low friction material, such as a synthetic plastics 
material, disposed between the plug and the bone engagement means. In an 
15 alternative arrangement, there may be a block of a suitable material, such as 
a synthetic plastics, slidably disposed within the lumen of the tubular body. 
The bone engagement means may be positioned in a near size hole in this 
block when it is extended through the slot In this arrangement both the 
block and the bone engagement means are moved relative to the tubular 
20 body by actuation of the displacement means. 

In those cases in which a bone engagement means, such as a screw, 
pin or the like, is used to connect the end of the prosthesis distal to the slot 
to a bone piece it may be desirable to position a suitable plug within the 
lumen of the tubular body. This plug may be of a suitable synthetic plastics 
. 25 material. The plug will either be provided with a near size hole to receive 
the screw, pin or the like or may be sufficiently soft that a screw, pin or the 
like may be driven through it. In this case the plug may be immovably 
disposed in the lumen of the tubular body. 

When placing a prosthesis according to this invention the procedure 
30 is essentially similar to the procedure conventionally used for a similar, but 
non-compressive, prosthesis. When drilling the hole for the screw, pin or 
the like that is to extend through the slot the drilling jig should be set up to 
drill the hole so that it extends through the slot proximal to the end of the 
slot adjacent the displacement means. This then allows the maximum 
35 amount of travel for the screw, pin or the like relative to the prosthesis. In 
the case that the displacement means comprises a threaded plug in one end 
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of the tubular body of the prosthesis, adjustment of the position of the screw 
pm or the hke in the slot relative to the prosthesis, and thus the compressive 
force between the adjacent bone pieces is activated by inserting a tool down 
the medullary canal of the long bone and rotating the plug relative to the 
5 prosthesis. The tool is inserted into the medullary canal through the 
aperture made to insert the prosthesis therein. 
Brief Description of the Drawin g 

Hereinafter described by way of example only, a preferred 
embodiment of the present invention is described with reference to the 
10 accompanying drawings, in which: 

Fig 1 shows diagrammatically a longitudinal section through an 
intramedullary nail according to the present invention; and 

R . 2 Sh ° WS ^ ° fibe intr ^dullary "ail of Fig. l. 

Best Mode of Carrying out the Tn TOn tinn 

TteintrameduUary nail 10 is formed of stainless steel or a similar 

dastel end 13. Adjacent the distal end 13 a block 14 of an ultra high 
molecular weight polyethylene (UHMWPE) is disposed within the lumen 15 

£ ^°tj ^ A * ma * h ° le 16 eXteDdS ^ *• ^ular 
body 1 and the block 14 adjacent the distal end 13 of the tubular body 11 

The hole 16 is sized to be just sufficient to receive a suitably sized bone ' 

screw 26. The inside surface of the proximal end 12 of the tubular body 11 

is threaded and a stainless steel plug 17 having a complementary thread on 

body 11. The primal end of the plug 17 is formed with a hexagonal recess 
18 to receive a smtable tool to cause rotation of the plug 17 within the 
tubular body 11. 
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21 of UHMVVPE is slidably disposed in the lumen 15 of the tubulartody 11 
2roul I T^ "T* 26 h ° ,e 22 10 ^ bone — 27 extending 
of pluf I*" WOCk 21 " ^ t0 b6ar « *• distal end 
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24 of a fractured bone about a fracture site 30 in apposition under a 
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5 

compressive force. The nail lb is disced within the medullary canal 25 of 
the bone through an aperture (not shown) formed surgically in one or other 
end of the bone. A jig (not shown) is used to guide a suitable drill to drill a 
hole through the bone piece 24 and, if it has not already been formed, 
5 through the block 14. A bone screw 26 is then inserted through the hole to 
connect the distal end 13 of the intramedullary nail 10 with the bone piece 
24. 

The jig is then used to guide a suitable drill to drill a hole through 
bone piece 23 ? slots 19 and, if required, block 21 to receive bone screw 27. 
10 The hole is drilled to extend through the proximal end of the slots 19. This 
screw 27 serves to slidably connect the bone piece 23 to the intramedullary 
nail 10. 

The plug 17 may then be rotated, using a suitable tool inserted into 
hexagonal recess 18, relative to the tubular body 11 to screw the plug 17 

15 towards the distal end 13. This forces the block 21, and screw 27, distally 
and applies a compressive force between bone pieces 23 and 24. 

While this embodiment has been described using only a single screw 
at each end of the intramedullary nail it will be appreciated that two or more 
screws could be used at each end of the nail. 

20 It will be appreciated by persons skilled in the art that numerous 

variations and/or modifications maybe made to the invention as shown in 
the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore, to 
be considered in all respects as illustrative and not restrictive. 
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CLAIMS : 

1. An intramedullary bone prosthesis including an elongate tubular 
body having a longitudinal axis, an elongate slot extending through the 
tubular body transversely of the longitudinal axis, which slot can receive a 

5 bone engagement means extending transversely of the tubular body and 
d,splacement means disposed within the tubular body to move the bone 
engagement means, extending through the slot, axially of the tubular body 

2. The intramedullary bone prosthesis of claim 1 wherein the 
prosthesis is an intramedullary nail. 

10 3. The intramedullary bone prosthesis of claim 1 wherein a hole 

extends transversely through the tubular body distal the slot, which hole can 
receive a second bone engagement means extending transversely of the 
tubular body. 

4. The intramedullary bone prosthesis of claim 3 wherein the hole is 
15 disposed adjacent a first end of the bone prosthesis. 

5. The intramedullary bone prosthesis of claim 1 wherein the 
displacement means comprises a plug disposed in a second end of the 
tubular body and relatively moveable thereto. 

6. The intramedullary bone prosthesis of claim 5 wherein the plug has 
an external thread complementary to an internal thread on the tubular body 

7. The intramedullary bone prosthesis of claim 5 wherein the plug can 
contact the bone engagement means extending through the slot to so move 
the bone engagement means relative to the prosthesis. 

8. The intramedullary bone prosthesis of claim 5 wherein a pad of low 
friction material is disposed in the tubular body between the plug and the 
bone engagement means. 

9. ^^^ullniybonepro^sisofclaimS^heTBinablockof 
low faction material is disposed in the tubular body between the plug and 
the bone engagement means. 

30 10. The intramedullary bone prosthesis of claim 5 wherein the bone 
engagement means is disposed in a block of low friction material and the 
Plug can contact the block to so move the bone engagement means relative 
to the prosthesis. 

11. The intramedullary bone prosthesis of any one of claims 8-10 
wherein the low friction material is ultra high molecular weight 
polyethylene (UHMWPE). 
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12. The intramedullary bbrie £ttteihesis of claim 3 wherein a plug is 
disposed in the tubular body proximate the hole such that the second bone 
engagement means passes therethrough. 

13. The intramedullary bone prosthesis of claim 12 wherein the plug 
5 disposed proximate the hole is ultra high molecular weight polyethylene 

(UHMWPE). 

14. The intramedullary bone prosthesis of claim 1 wherein the bone 
engagement means is a screw, pin or the like. 

15. The intramedullary bone prosthesis of claim 3 wherein the second 
10 bone engagement means is a screw, pin or the like. 

16. A surgical procedure for the compression of two adjacent pieces in a 
long bone comprising affixing one end of an intramedullary bone prosthesis 
as defined in any one of claims 1-15 in contact with a first of the bone 
pieces, passing a bone engagement means through a second of the bone 

15 pieces and an elongate slot formed in the tubular body adjacent the other 

end of the intramedullary prosthesis, and causing the displacement means to 
move the bone engagement means towards the one end of the intramedullary 
prosthesis and to so relatively move the second bone piece toward the first 
bone piece and cause the bone pieces to be urged into contact with one 

20 another. 

17. The surgical procedure of claim 16 wherein the step of affixing the 
one end of the intramedullary bone prosthesis in contact with the first bone 
piece comprises passing the second bone engagement means through the 
first bone piece and a hole formed in the tubular body adjacent the one end. 
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